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UNITED STATES GOVERNMENT

Memorandum

TO : Regional Director, Minneapolis, Mim, DATE!
FrROM -: Refuge Menager, Lake Andes Refuge s
Lake Andes, South Dakota

sUBJECT: Annual Waler Management Plan

Attached is the corrected Anmial Water Management Plan,

The calculations regarding the inflow-outflow daba were computed by
totalling the loss for each month, thereby obtaining the sum tobal
of evapowtranspiration loss for the entire year. It appears & Engineering } i
calculated only net loss, i.e., January gauge resding minus December T |
gange reading, :

Putec £ dcied.

Peter S, Suich

Atbachment
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LAKE ANDES NATTONAL WILDLIFE REFUGE
Lake Andes, South Dakota

ANNUAL WATER MANAGEMENT PLAN - 1965

A, Ixisting Waber Supply.

CGauge Management Maximum Inflow Outflow
Unit Readings Level Level (dpprox.}  (Approx, )
North 134,50 136,26 113725 None None
Center 3l 16 1143485 1437.25 None None
South 134,00 131,85 137,25 None None
Owens Bay oA WLl hhi.52 750 gepems None

Staff gauges have been installed on all units, Direct mean sea level
regadings are now in effect.

# Last three digits indicate actual gauge reading,

Ba

Loke Andes proper is divided into three units by two dikes. The
North Dike, which separates the North Unit from the Center Unit,
has a control structure on the east end and a newly constructed
emorgency spillway and channel on the west end, The South Dike
gseparates the Center Unit from the South Unit with one control
structure located approximately in the center,

Water begins Lo pass from the North Unit to the Cenbter Unlt through
the pipe arches of the emergency spillway at 1136.26 msl, Blevo-
tions of the seven, 58 inch by 36 inch pipe arches of the new emere
gency spillway are (from east to west) 136,26, 1136.28, 1136,28,
1036426, 1436,30, 1436,29, and 1U36.3l., Water passes from the
South Unit to the Center Unit at elevation 143hL.85, at which point
they become conltiguous, Both the South and Center Units become
conbiguous with the North Unit at elevation 1136.26. The elevation
of the top of the stop logs on the north control structure is
1136435,

The maximum level of 1437.25 is regulated by a conbrol structure
above the outlet siphon to the Missouri River.

196l Water Uses.

The attached Table IT presents water use data for all unite during
1964,

1. Owens Bay.
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One, 12 inch stop log was installed in the Owens Bay control
structure on October 15, 196L, when the water level was
1439.96. Presently the water level is 140, This increase
was necessary bto provide water at the base of the Colorade ramp
style duck trap to permit winter banding of waberfowl.

The breeding population of ducks on Owens Bay in 196l was
%meﬁdabu@pmr%lmmmmdtolﬁlmnﬁlnL%Bamim
pairs in 1962, Apparently the decline in breeding waterfowl
was general in the Southern Choteau and not a reflection of
the habitat, which was considered as good as in 1963,

Near optimum breeding habltat wes effected in Owens Bay as the
water level was lowered to 14L0.11 afber rmoff, providing
exposed shoreline and muskrat openings in the emergents,

Fmergents on the east end of Owens Bay increased somewhab due
to the reduction of the muskrat population this year. Aquatic
production was excellent on the entire Owens Bay unit. Howe
ever, by late summer floating mats of green algae covered
lergs areas, Sago pondweed was the most abundant Potomogeton
while Ceratophyllum and Wlodea deminated the deepeT portions
of the unit, Chufa (spp.) covered most of the exposed shores
line until it Was Flooded in October,

The rate of {low of the artesian well was approximately 750
gallons per minute, or 1209 acre feetb,

Total loss bo evapo-transpiration was 979 acre feet and 230 acre
feet were discharged to the South Unit during April, May, and
June,

Lake Andes Proper,

The only water supply of Lake Andes proper is runoff and whate
ever is discharged as excess from Owens Bay. Inflow this year
was only 536 acre feet, compared Lo 3115 acre feet in 1963,
Little snow cover and lack of precipitation resulted in this
Low runoff rate, High temparatures and wind, coupled with the
prolonged drought of the past year, resulbted in a loss of 8195
acre feet to evapowiranspiration, an average of l.7 feet.

Four wood stoplogs were replaced in the Korth Dike structure
in July after vandals had used the original logs for firewood.

ALl units supported good stands of sago pondweed, however,
over-all aguatic plant production decreased at least 75%. In
1963 aquatic plant production was so thick ®a boat could not
get throughh, This yeer large areas of open waber persisted,
Beds of hardstem bulrush and cabltall increased significantly
in the North Unit as water levels receded.
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A die off of approximately 300 small northern pike occurred in
July in Johnson Bay of the Center Unit., Bullheads were present
in large numbers in all units. A contract to remove 500 tons
of these fish was let to Mr. L, Kalstrom of New Town, North
Dakota, by the State Department of Gawme, Fish and Parks, To
date approximately 100 tons of fish have been removed from the
South Unit. This should help aguatic production, as well as
Pishing, in this wnit in 1965 provided the expected complete
winter kill does not occur,

The breeding population of 613 pairs was lower than both 1963
and 1962 when 758 and 63l pairs weve estimated, Only 76 broods
were produced this year, however, in comparison with 236 and
200 broods produced in 1963 and 1962, The lack of suitable
brood cover and the severe drought during the incubation period
undoubtedly had an adverse affect on the production of water
fow this past year,

o ?otulism‘or other biclogical problems were experienced in
196 Lo

1965 Management Program,

Owens Bay will be lowered to the 1hl0.12 level as gsoon as the

- danger from releasing runoff water has passed. Generally this

will be in mid-March, This one footl drop wlll provide an exposed
shoreline and muskrat openings in the emergents for waterfowl
hreeding territories,

The level will be raised to the 1h)1.12 level beginning June 15,

It is anticipated that this one foot increase may take several
months because the artesian well just barely replaces the evapom
transpiration during the summer period., This one foot raise, after
the breeding season, is designed to prevent emergents from increasg-
ing on the east end of the unit, allow enough time for the increase
to reach the desired level by the fall migration, and pemnit use of
the permanent Colorado ramp style duck trap during winber banding.

Management of Lake Andes proper depends entirvely on runoff, The
North Unit will be held as high as possible up to the 136,26
level, when it begins Lo pass into the Center Unit. The Center and
South Units will be held at the menagement level of 1431.85 feet,
A1l water in excess of 12437,25 will be passed out to the Missouri

Riv,e 1 o
? ;; 3
Futii A e

Peter S. Suich
Refuge Manager
January 7, 1965



TABLE I

QENERAL TMPOUNDMENT DATA - LAKE ANDES

Management Area  Capaclty Maximm Area Capaclty
Unit  _ Jevel Aeres Acre Feel Tevel Acres Acre Feet
North 1036426 572 2,100 137,25 617 2, Th0 !
Center 1).!.3 )44 85 2, 200 12, 200 1}43 '? o 25 2, }.]20 17 ,900 }L&UU (gu-u‘l
South h3h,85 L,675 10,900 1i37.25 L,7u5  1h,500
Owens Bay 1hl1,12 232 sl 1Lyl .52 2 640

Totals b, 697 25, Thl 5,023 35,780



TABLE LT

TMPOUNDMENT DATA - 196l

Noxth Unit Center Unit

Jannary Ui35.99 557 1,99 135,92 2235 1k, 760
Fgbruary 136,00 558 1,970 35,92 2235 g, 780
March. 136,00 558 1,970 135,9% 2237 14,800
April 36,0 559 2,020 138,96 22h0  1h,B820
May 135,68 She 1,800 135.82 2227  1h,L00
June 35,62 Lo 1,770 038,58 2212 13,800
July 38,64 54l 1,810 W3s,L8 2205 13,600
August 135,23 520 1,520 13h.90 2175 12,h00
September W3L03 510 1,400 3L, 73 2162 12,000
Qotober U3h.75  L96 1,280 1353 2150 11,500
November 3,56 L8k 1,180 Wak.27 2135 11,000
Decenber U3hb0 W2 1,160 134,16 2125 10,800
Tnflow 91 acre feet from waber- 40 acre feet from water-

shed. shed,
outflow 900 acre feel evapo- 1020 acre feel evapos

transpiration, Lranspiration,

South Unit Owens Bay Unlt

Jamuary 135,82 L1710 12,600 11,13 2373 55
Pebruary 135,92 1715 12,700 UWhl.13 233 5h5
Merch 135.9L 1716 12,750 .13 233 SIS
April 35,96 L77 12,775 Uil L7 235 550
May 138,082 L1710 12,600 1hl1.,06 231 K22
June 135,54 1700 12,000 ho.22 208 340
July 135,48 1695 11,900 Who.1L 205 320
August 1l3h,97 1685 11,000 ho.07 203 310
September 113).55 1670 10,400 139,90 198 280
October W3h.36 1668 10,100 139,98 200 290
Novenber V3h.10 1660 9,700 1hh0,07 203 310
Decenber 130,00 1659 9,500 Uhodde 215 390
Inflow 175 acre feet from 750 gal, per minute,

watershed, 230 acre L209 acre feet.

feet from Owens Bay.
outflow 3275 acre feel evapow 230 acre feet discharged

transpiration, to South Unit, 979 acre

feet evapo-transpiration,

[P Y bttt
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LARE ANDES NATIONAL WILDLIFE REFUGE
AREA-CAPAGLTY TARLE
for
NORTH UNIT (Unit 3)

Blevation Capacity . Difference Avea Diff, in
(usl)  (assumad) Acye-Foat in Gapacity Acyos LArea

1429.25 92 0 . 0
_ 21 42

1430,25 93 21 42
_ .85 86

1431.25 94 106 ' 128
194 : 32

1432,25 95 300 . 260
326 ' 132

1433.25 96 626 392
429 14

1434,25 97 1,055 466
493 _ 54

1£35,25 28 1,548 320
545 : 50

1436,25 29 2,093 570
$90 41

1437.2% %100 2,683 - 611
629 36

1438,.253 101 3,312 647

663 \ 33

1439,25 102 3,973 : 680

#L00,0 = Original Water Right Filing.elmvation.
Note: Curreni spillway crest (North-Center Unite) = 1436,35 elev,

Planimeterad fyom Solberg's conkour map by RWD 6/15/43
rvatyped 2/25/64 QWS
Bee Dug, IR-Bo.Dak,~173~6
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LANE ANDES NATIONAL WILDLIFE REFUGE
AREA-QAPACETY TABLE
for
MIDDLE GNIT (Uni¢ 2)

Capacity Difference Ares PEE, dn
Blavatdon  Acre-Feet  in Capaoity  Acyes | _Ares
1427.0 0 195
530 707
1428,0 550 © 802
' 1,120 436
1429.0 1,670 1,338
1,480 282
1430.0 3,150 1,620
: 9,470 350
1435,0 12,620 2,170
11,200 420
1440.0 24,520 2,590

Note: Ourrent spillway crest (South-Gemtey Unite) = 1434.85 mal

Data obtained fxom (BR) ecurves, Wagner Unit - Letter incl. of 5/29/62,
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LAKE ANDES BATIONAL WILDLIFR REFUGE
ARBA-GAPAGLTY TABLE
for
BOUTH UNIT (Unit 1)

Qapaoity Diffarance Area DLEE. in
1426.4 L 0
_ 835 - B36
1428.0 B35 ) 836
o 2,323 634
14300 3y 160 1,490
. _ 74945 1986
C 4330 11,105 ' 1,688
8,753 162
1440.0 19,660 1,850

Note: OCurrent apillway crast (South-Uemter Unite) = 143485 msl

Dats obtalned from (BR) ourves, Wagner Unit » lLettex imel. of 5709/62,
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LAKE ANDES NATIONAL WILDLIFE REFUGE
ARBA-CAPACITY TABLE
for
OWENS BAY UNIZ

Qapacity Miference Aren BLEE, in
Blevagion Acre-Faot: in Gapaclty Acreg Axoa
1436, 52 0 0
‘ 11 , 22
14:37.52 11 3
201 157 .
1439, 52 212 179
421 63
Y44l , 52 633 242
522 38
1443,52 1,155 S ®280 '

* Water Right filing no. 220-3 based on 280 surface acres,

Note: OQurvent eplllway cvest = 1441,52 elevation
w 96,0 (aaaumﬂdg on Dug. IR«80.Pak,»173-2 »
6.0 on water gauge forms prior to Septembar 1964
Planimetered from Dwg, M«So.Dak,«2,02 by RUD 4/3/38
: rvotypad 2/25/64 CWS
Alwo- sve Dugs. M-So.Dak,~173-% & 2
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1426.25 89
1427,25 90
428,25 91
1429.25 92
1430.25 93
431,25 94
L 1492.25 93
433,25 96
1434.25  #97
435,25 98
143625 99
1437.25 100
3438.25 101
102

- 1439.29

LAKE ANDES NATIONAL WILDLIFE REFUGH

AREAZGARPACITY TADLE

BOUTH UNIT (Unit L)

Gapacity
AererFook

0

543
1,747
3,148
4,634
6,161
7,768
9,389
11,098
12,711
14,415

16,139

17,948
19,779

Differance Avea

in Gapacity  Asres

0

561
1,082

1,206
1,330

1,393
: 1,460

1,492
1,525

1,547
1,570

1,587
1,608

1,621
1,638

1,649
1,660

1,673
1,687

1,704
1,722

1,764
1,767

1,789
1,812

1,831
1,851

7.0 = Original water wright £iling elavation.

Bheet 3 of 5

DiLf, in
.o
1082
248
130
65
A5
35
33
22
27
35
&5
45
39

Note: OCurrent spillvay srest (South-Center Units) = 1434.83 elev.

.3?1anim§ﬁﬂrmd fyrom Solbergle contour map by RWD 6/15/45

 Sea Dug. 3R+80.Dak»173-4 & 173-5

rotyped 2/25/64 QU8
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LAKS ANDES NATIONAL WILDLIFE RERUGE
Lake Andes, South Dakota

Hevised
WATER MANAGEMENT PLAN January, 1965

Histogg.

Lake Andes is a natural prairie lake of about 4800 acres, The run-
off from an 8,800 acre watershed and one artesian well supply the

water. No permanent streams empbty into the lake., The wabter supply
ig entirely dependent upon precipitation, except for the flow from

the artesian well at Cwens Bay.

The lake has alternated between full and dry since records have
been maintained, In 1878, three years after this area was surveyed,
the lake was dry, It was al a record high in 1882, It was dry
again in 189, .

Artesian wells were dug in 1898 andsbout 1900 Lo supply water for
Indian cattle.

The lake was full from 1894 to 192h, In 1921, high water damaged
adjacent faxrm lands,

A concrete tube was installed in 193), a year of low water levels.
This tube, located in the southwest end of the lake, provides the
only outlst, It is one and oneefourth miles long,

Two dikes, dividing the lake into three units, were constructed in
1938 and 1939 during low and/or dry waber conditions,

The lake gradually filled during the 1940%s and spilled out the
overflow in 1951, The lake was dry again in 1958 and 1959, It
refilled in 1961 and 1962, Water flowed out the outlet tube to
the Missouri River from June 16 until Novewber 5, 1962, On April
13, 1963, water again rose to the top of the outlet structure,
elevation 1437.25 msl, Below average precipitation and a high
evapomtranspiration rate reduced levels to below management level
on all units by August, 196,

There have been at least seven artesian wells drilled around the
lake. The first two, at Rest Haven Resort, flowed for 50 years,
Of the three wells drilled on refuge property around Owens Bay,
only one is -still flowing. This well was drilled din 1957,

Lake Andes is an exbtremely productive lake for fish and waterfowl
when water supplies are adequate, PFallmigration peaks of 1,500,000
ducks and 40,000 Canada geese have been recorded in the Fort
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Randall~Lake Andes complex. Wintering populations of up ‘to 300,000
mallards and 11,000 Canada geese move to the open water of Owens
Bay when the reservoir completaly freezes, usually during Japuary
of each yeal.

The Lake ig an importan® migrational rest svop, attracting large
flights of waterfowl. During fall migration, many rod heads, can-
vasbacks, scaup, and ring-neck ducks are attracted.

The objective of Lake Andes Refuge is threefold. The primary obe
jective is To provide the wintering maliards and Canada geese with
an adequate food supply to sustain them during periods of severe
weabher; secondly, to provide a migrational rest stop; and thirdly,
to provide suitable and adequate habitat for nesting waberfowls A
fourth objective ls recreation.

Requirements for these objectives can be med by producing adequabe
and appropriate aquatic vegetation and grain crops, maintaining
open water during the winter, and maintaining an adoequate depth of
water to sustain the fish population.

Thore has been much public demand in the past to stebllize water
levels for recreabional use since the lake has become famous for
its good fishing. Artesian wells, diverting water from other
drainage areas, and pumping water from the Fort Randall Reservolir
have been sbudied and rejected., The latest proposal is a Burean
of Reclomation and Corps of Engineer {rrigation project, An irri-
gation district, including Charles Mix and Brule Counties, would
use the Center Unit as a reservoir with a portion of the irriga-
tlon runoff being diverted to the North Unit.

Botulism was reported once in 1949 when water levels wore at an
average height. Lead poisoning has accounted for 100 to 200 male
lards per year in the wintering flock. The excellent shooting
provided over the years nas lead to a high concentration of shol
on the bottom of the lake, especially in Owens Bay.

B, Water Rights,

Take Andes is a meandered lake, Tn 1939 the South Dakota Depart.
mens of Game, Fish and Parks conveyed a perpetual eazsement to the
Buresu of Biological Survey to the original meander elevation of
11,33 ,25 msl, A flowage easement To 1437.25 msl was esbablished by
a Congressionsl Act in 1922, which also established the high waber
mark at 137,25 msl, The flowage ansements obtained from the
private property owners along the shoreline were never recorded,

The following water rights now exigbs

1. MNoxth Unit.

et e e e A s T
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2. Water filing nmumber U.5, 517«3 for 611 surface acres at
elevation 1U37.25 msl and for 2683 acre feet storage and
1833 acre feet seasonal use. Prilority date « April 22,
1940,

b, Flowage easement to elevation 1437,25 msl by virbue of
Congressional Act in 1922,

2, Center Unit.

e e e Ly

a, No water right filing.

b, Flowage easement to elevation 1137.25 msl by virtue of
1922 Congressional Act.

3 §0U.'bh U_{l_ﬁ_izo

aes Water right filing number 517-3 for 1660 surface acres ab
elevation 1431,25 msl and for 11,038 acre feet storage,
and 1980 acre feet seasonal use. Priovity date - April 22,
1940,

b. Water right filing for a maximum amownt of 100 c¢fs from
the western diversion ditch at a point located in Sec, 5,
T.96Na; Re65W., from Janvary to December each year,

c. Flowage easement to elevation 1437,25 msl by virtue of
1922 Congressional Act,

lts  OQwens Bay.

a, Water right filing number 220~3 for an ammual use of 2,22
efs (1000 gpm) from an artesian well for a 280 acre supw
face area. Priorily date - July 6, 1956,

b, Fee title ownership of 775 acres including and surrounding
Owens Bay in Sections 5 and 6, T,96N., R.6LW,

The Bervice also has title to 80 acres, 18 of which are upland, in
Sec, 9, T.97H., ROUW., and 23 acres of land for The diversion
ditch in Sec, 5, T,96N., R.O5W,

An emergency spillway and chamnnel were consiructed by the Service
on the west end of the North Dike in 196L. Water will start to
flow through the tubes from the North Unit %o the Cenber Unit atb
1h36.26 feet,

Water Supply.

ls Precipitation.
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The total water storage of Lake Andes proper at managenent
levels is 25,200 acre feet, and that of Owens Bay is 5kl acpe
feeot,

The contributing walershed is estimalbed at 8,800 acres., The
1958 Soil Conservation Service reconnaissance survey estimated
the following frequency of runoffs:

Frequency of Qccurrence Runoff
80% chance (L in 1,25 years) 1,260 acre feet
50% chance (1 in 2 years) 3,300 acre feet
20% chance (1 in 5 years) 9,600 acre feet
10% chance (1 in 10 years) 16,500 acre feet

Assuming the lake is dry, a 10 year frequency rain is needed
to £ill the lake. The SCS report states that thers is not
sufficient precipitation and runoff to support fish in all
three unlts of the lake, However, reports indicate that Lake
Andes supported fish when water was present. These perlods
ranged from 16 to 45 years in length,

Artesion Wells,

Only one well oubt of at least seven is now functioning, This
well wes drilled in 1957 on Owens Bay ab a cost of $30,000,
The casing and screen are of a noncorrosive material, which is
necessary to prevent the casing from corroding through and
collapsing, Immediately after completion, the well flowed ab
the rate of 1,000 gallons per minute, AL the end of 196k, it
was Llowing at approximately 750 gallons per minmite, or 1209
acre feebt per year,

The artesian head in the Lake Andes area has dropped.68 feet
in the past 50 years, according to the Geological Survey, with
& head of 90 feet still present in 1957, At this rate of dow
cline, artesian wells in the area should cease Lo flow in
about 60 years.

However, the rate of flow from the artesisn well at Owens Bay
has declined from 1000 gpm to 750 gpm in the last 7 years,

LI this rate of decrease continues, the well will cease to
flow in 15 years, or approximately 1980,

Although the State Water Resources Boarnd may approve the rew
placement of - artesian wells, this source of water should be
limited to domestic purposes. The cost of the large rumber of
wells required, as well as the decrease in an adequate water
supply, prohibits the use of artesian wells to maintain a
stable water supply in the lake,
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Additional Drainage.

as The diversion ditch west of Lake Andes was constructed to
divert water from Garden Creek bto Lake Andes. This diteh
was plugged in 1955 when tort claims resulted from the
flooding of private lands., There is a possibillity of re-
placing the plug with a culvert and rebuilding the embanke
ment to prevent flood damage, Conbtour maps indicate this
watershed would contain 3200 acres, which would provide an
additional 100 acre feel of water per year,

‘be A 2000 acre watershed south of Lake Andes, which is steep

and hilly, could provide 70 acre feet of water per year.
The diversion could be constructed along the old railroad
grade buitlt during construction of the Fort Randall Dam.

ce A third area of 16,000 acres in the Corsica district northe
eash of Lake Andes could be diverted into Andes Creek,
which drains into the North Unit, However, good pothole
habitat for waterfowl would be destroyed,

d. . Pumping waber from the Fort Randall Reservoir cannot be
Justified for wildlife and recreational benefits. 4An
estimate in 1952 for the cost of pumps and canal was
$1130,000, with an annual maintenance cost of §16,000,
Current costs would be somewhat higher,

€, The Wagner Irrigabtion Unit propogal would use the South
and Center Units to hold waber for the irrigation of lands
to the east and south of Lake Andets, The Souwth Unit would
be used for recreational purposes., The North Unit would
not be affected by this irrigation proposal and both the
Center and North Units would be managed for waterfowl.
Iixcess irrigabion waler wonld be diverted into the North
Unit,.

Landowners are presently on record as opposed to this
Bureau's wlldlife development of the Choteau Creek ares
included in this proposal.

Considering bhese five posgibilities of obtaining additional
water, precipltation is the only practical source of water at
the present time, The lake naturally fluctuates between high
and low water levels and this may relate Lo the high fertility
and excellent aquatic plant production, A stable water level
igs less desirable for waterfowl production habitab, Manipula-
Tion of waber levels is necessary to produce quality waterfowl
habitat, :

Qther Managoment Considerations,
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No carp are present in Lake Andes, A fish barrvier was constructed
below the outlet tube in 196h, This should eliminate the problem
off trash fish entering the lake as in the past.

Presently the South Dakota Department of Game, Fish and Parks has
a contract in effect for the removal of approximately one million
pounds of bullheads. This should improve fishing in general, as
well as improve the aquatic plant production,

A conflict exists between local demand for high water levels for
fishing and boating and minimum levels for desirsble waterfowl
production hebitat and aguatic food plants,

The past and present practice is to mainbain water levels as high
as posgible in the North and South Units, as they receive the
greatest amount of runoff. The Center Unit is filled when the
other units reach their maximum menagement levels, This method
decreases evaporation loss from the three separate unite and in-
sures bthe most water possible through drought periods.

Ouwens Bay water levels can be manipulated by a stop log control at
the spillway. The artesian well supplies adequate water to maine
talin desired levels,

The refuge has acquired additional acreage for farming during re.
cent years, Approximately 350 acres of corn and milo are grown
for the wintering flock of mallards and Canads geese to prevent
starvation during periods of severe weather and depredations on
adjoining farm lands. The artesisn well provides open water durw
ing the winter for the large concentrations of waberfowl, The
watey and marsh area 1s small, a total of 280 acres., The value of
this area as a wintering and migrational rest stop far outweigh
ibs maximum potential value as a production area. Thercfore, the
primary mansgement objectives of Owens Bay should be a3 a winterw
ing area, a migrational rest stop, and a production arvea, in that
order,

With these objectives in mind, it is recommended thats

The water levels fluctuate no more than one foot between
1440,12 and 14h1.12 feet. Following spring runoff, usually
mid-March, the level should be dropped to 1hl0.12 to provide
breeding territories for waterfowl, After the nesting season,
about June 15, the level should be raised to 1LL1.12, This
fluctuation will tend to eliminate the heavy emergent growbh
along the shoreline, especially river bulrush which is encour-
aged by low water levels, Water levels lower than 140,12
reduce the amount of open water necessary for the wintering
waterfowl population,

Water levels higher than 1h41,12 "soften® the county road bed
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on the east and curtail complete shoreline grazing of Owens
Bay. ~

In 1957 Owens Bay was dry. The pool bottom was well aerated
and in good condition for pondweed production at that time.
Tn 196l pondweed production was good,

A complete drawdowm will be effected every 10 years, If aquabtic
plant production, especially ssgo pondweed, begins to deterw
lorate, it may be necessary to draw the pool down as freguently
as every 5 years., Careful aquatic plant observations and
records will be mainbained to determine 1f complete and/or more
frequent drawdowns are required,

Complete drawdowns will be made fram June 20 to Sepbember 15,
This period should be sufficient to provide bottom aeration
and stimulate plant production,

The pool should then be refilled as quickly as possible to pro-
vide as much water as possible for the fall migrants and wine
tering waterfowl,

Propogsed Pool Levels for Owens Bay

Year Mid~Mazrch June 15
1965 10,12 1,12
1966 do do
1967 Drawdown Lrom June 20 to September 15 then
rellll as guickly as possible.
1968 Wiho,12 W10
1969 do do
1970 do do
1971 do do
1972 do do
1973 do do
197h do do
1975 do do
1976 ' do do
1977 Drawdown from June 20 to September 15 then

refill as quickly as possible,

Recommendations.

The water management objective at Lake Andes is to hold as much
water as posgible to carry it through drought periods, 7The North
and South Units receive most of the runoff water and will normally
be filled firet,

Seven, 58 inch by 38 inch pipe arches and spillway chammel were
constructed in 196L on the west end of the North Dike, The flow
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Lline of the lowest pipe arch is 1436.26 msl, at which point water
will flow from the Noxrth Unit to the Center Unit. This is 09
foot lower than the crest of the north dike control structure.

The crest of the south wnit control structure is 434,85 msl,

A1) units are equal at 1437.25, the elevation when water will pass
from the outlet tube at the south end of the South Unit.

The possibiliby of carp entering the lake wvia the outlet tube has
been reduced by the construcbion of the fish barrier,

Periodic checks should still be made of the farm ponds in the
watershed and the fish barrier during flood waters to insure thab
no trash fish enter the lake,

If and when the Wagner Irrigation proposal becomes a reality, this
plan will need extensive revision as modified and/or additional
control structures will be necessary to manipulate water levels
and provide for periodic drawdowns.

/% / .)Zfi’fcé;frf\

Peter 8, Suich
Refuge Manager

April 7, 1965
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UNITED STATES GOVERNMENT
Memorandum

TO * Reglonal Director, Minneapolis, Mimn,

FROM ! Refuge Manaper, Lake Andes Refuge,
Lake Andes, South Dakota

SUBJECT: Lonp Range and Annual Water Management Plans

!
=
s -
Attached are the 1965 annual wator program and the revised Water Management -/ e
Plan for this station, '

The revision primarily involves bthe management of Ovens Bay., e have s
atiempted to incorporate our present thinicing, based on past records and gpd=!™>"
experience and the present objectives of the Lake Andes Refupe.

Approval of this revised plan is requested with corrections, additions,
deletions, and comments you may suggest made on the attached copy. Final
typing and draft will be completed by us upon its return,

The 1965 annual waber program wss written on the assumption the revised
Water Management Plan would be approved,

All figures for the area capacily data presented was carefully interpolated
from the area capacity curves provided us bythe Branch of Engineering Febe
ruary 25, 196h. You will note discrepancies between this year's data,
especlally for Owens Bay, and data presented in previous amnual plans and
memoranda. However, since these curves are the most up~to~date available,
these were assumed to be the most correct,

ﬂ.ﬂf /.ﬁc ,/ ,Aéacki

Peter S. Suich

B2

TR

g
1

i‘g%g Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan



LAKE ANDES NATYONAL WILDLIFE REFUGHE
Lake Andes, South Dakota

ANNUAL WATER MANAGEMENT PLAN - 1965

Ao Existing Water Supply.

Ganpe Manazemen®t Mascimum Inflow Oueflow
Uni t Readingt Level Level (Approx.)  (Approx.)
North 13,50 136,25 137,25 None None
Center 130,16 143,85 1L37,25 None None
South - 1434.00 13,85 1h37.25 None None

Owens Bay 1hLo iy hhl.12 11,52 750 g.panae None

Staff gaupes have been 1n.,ta1"| ed on all units, _ Di_g_@gt_mgan sea level

readlngs are now in ei‘i‘ect

3% Last three digits indicate actual gauge reading.

B.

. biong of the seveny 5, foot culverts of the new emer{rency spillway 7 ', LA
are (from east to west) 1,36.26, 136,28, 1436,28, 1L36,26,

Lake Andes proper is divided into three units by two dikes, The
North Dike, which separates the North Unit from the Center Unilt,
has a control structure on the east end and a newly constructed
emergency spillway and channel on the west end. The South Dike
separates the Center Unit from the South Unit with one control
structure located approximately in the center,

Water begins to pass from the Norih Unit to the Center Unit through
the culverts of the omergency spillway at 1436.26, mes.l. Eleva- Dy nsba) MW

74564
136,30, 1436.29, and 1136.3k. "viater passes £rom the Soubh Unit

to the Center Unit at elevation 1L3L.85, at which point they be

come contiguous, Bobh the South and Center Units become contigu~

ous with ‘Lhe North Unit at elevation 1136.26, The elevation of “the

top of the stop logs on the north control structure is 113635,

The maximum level of 1437,25 is regulated by a control structure
on the outlet siphon to the Missouri River.

. R *;M/
Prowesg m (400 Pl

196); Water Uses. X

The attached Table II presents water use data for all units during
1961,

l. 0'[’38{1.3 Bag-

One 12 inch stop log was ingtalled in the Owens Bay control
structure on October 15, 196, when the water level was
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15h39.96, Presentlythe water level is 1J0.hh. This increase
was necessary to provide waler at the base of the Colorade ramp
style duck trap to permit winter banding of waterlowl.

The breeding population of ducks on Ouens Bay in 190k was
estimated at 148 pairs, compared to 183 pairs in 1963 and 80
pairs in 1962. Apparently the decline in breeding waterfowl
was general in the Southern Choteau and not a reflection of
the habitat, which was considered as good as in 1963.

Near opbimum breecding habitat was effected in Owens Bay as the
water level was lowered to 140,11 after runoff, providing
exposed shoreline and muskrat openings in the emergents.

Emergents on the east end of Owens Bay increased somewhat due
to the reduction of the muskrat population this year, Aquatic
production was excellent on tho entire Owens Bay unit. How-
ever, by late summer floating mats of green algae covered
large areas. Sago pondweed was the most abundant Polbomogeton
while Ceratophyllum and Elodea dominated the deeper portions
of the unmit. Chufa (spp.) covered most of the exposed shore-
line until it was flooded in October.

The rate of flow of the artesian well was approximately 750
gallons per minute; or 1209 acre feet,

Lake Andes Proper.

The only wabter supply of Lake Andes proper is runoff and what-
evor L1s discharged as excess from Owens Bay, Inflow this year
was only 516 acre feet,compared to 3115 acre feet in 1963.
Little snow cover and lack of precipitation resulted in this
low runoff rate, High temperatures and wind, coupled with the
prolonged drought of the past year, resulted in_a Joss of

8386 acre feet to evapo-transpiration. _All units decreased

“an average of 1.7 feet. Four wood stoplogs were replaced in
the North Dike structire in July after vandals had used the.
original logs for firewood.

All units supported good stands of sago pondweed, however,
over-all adquatic plant production decreased ab least 75%. In
1963 aquatic plant production was so thick “a boat could not
get through', This year large areas of open water persisted,
Beds of hardstem bulrush and cattail inereased significantly
in the North Unit as water levels receded,

A die off of approximately 300 small northern pike occurred in
July in Johnson Bay of the Center Unit, Bullheads were present
in large numbers in all units. A contract to remove 500 tons
of these fish was let to Mr, L. Kalstrom of New Town, North
Dakota, by the State Department of Game, Fish and Parks. To




date 90 tons of fish have been removed from the South Unitb.
This should help aguatic production, as well as fishing, in
this unit in 1965,

The breeding population of 613 pairs was lower than both 1963
and 1962 when 758 and 63l pairs were estimated., Only 76 broods
were produced bthis year, however, in comparison with 236 and
200 broods produced in 1963 and 1962. The lack of sultable
brood cover and the severe drousht during the incubation period
undoubtedly had an adverse affect on the production of water-
fowl this past year.

No botulism or other biclogical problems were experienced in
196)4- v

C. 1965 Management Program.

Owens Bay will be lowered to the 2Lh0.12 level as soon as the
danger from releasing runoff waber has passed, Generally, this
will be in mid-March. This one foot drop will provide an exposed
shoreline and muskrab openings in the emergents for waterfowl
breeding territories.

The level will be raised to the 1L41.12 level begimning June 15. %f,,”
Tt is anticipated that this one foot increase may take several f'” :
months because the artesian well just barely replaces the evapo-~
transpiration during the sumer period, This one foot raise, after

the breeding season, is designed to prevent emergents from increas-

ing on the east end of the unit, allow enough time for the increase

to reach the desired level by the fall migration, and permit use of

the permanent Colorado ramp style duck trap during winter banding., ;

Management of Lake Andes proper depends entirely on runoff, The
North Unit will be held as high as possible up to the 136,26
level, when it begins to pass into the Center Unit. The Center and
Soubth Units will be held at the management level of 11,31;.85 feet.
A1l water in excess of 1437.25 will be passed out to the Missourl

River. :

/:zz/{': /;’:/‘,@/615'6‘6 1'<

Peter 5. Suich
Refuge Manager

Janmary T, 1965




TABIE I

GENERAL IMPOUNDMENT DATA - LAKE ANDES

Management Area  Capacity Maxcimum Area  Capacity
Uni.t Lovel Acres Acre sci Ievel Acres Acre Feetl
Noxth 11436426 572 2,100 37.25 617 2,7h0
Center 13h.85 2,200 12,200 137,25 2,420 365400 1 7Pee
South 134,85 1,675 10,900 137,25 1,722 11,500
Owens Bay 112 232 5hi LlL.52 2l 610
Totals 4,697 25,7hh 5,000 34,280
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TABLE 1T
THPOUNDIZENT DATA ~ 196k
North Unit Center Unit
‘,:»,45: ‘mﬁ
tn [(M] 40 W@ o ) E
o o Qu B » _a 8 o i
b G & (AR Lo f?;f glz rg 8
& o 5y RS B o 55 &9
o W) <5 £y =5 0 py ) 0 =
January 135.99 557 1,969 1435.92 2235 1L,760
February 1436.00 558 1,970 135,92 2235 1),780
March 136,00 558 1,970 1435.94 2237 14,800
April 36,0 559 2,020 135.96 2240 14,820
May 135,68  5he 1,800 W35.82 2227 1,L00
June 135,62 SLO 1,770 135,54 2212 13,800
July 35.6L Sl 1,810 135,48 2205 13,600
hugust 135,23 520 1,520 103,90 2175 12,400
September 3,03 510 1,h00 134,73 2162 12,000
October 375 h9e 1,280 143,53 2150 11,500
November Wi3l.56  L8L 1,180 W3he27 2135 11,000
December W3h.50 k82 1,160% W3h.16 2125 10,800+
Inflow ¥ 91 acre feet from waberw ¥ )0 acre feet from water-
shed, shed,
outflow 991 acre feet evapo- 1020 acre feet evapo~
transpiration. transpiration.
Ao oweem 1,430 Bof Ay o Dygeg s 178" 3359 NE
South Unit Owens Bay Unit
January 135,82 1710 12,600 b3 233 ohs
Februaxry 135,92 1715 12,700 141,13 233 5L
March 35,9 1716 12,750 - 441,13 233 5L5
April U35.96 L1717 12,775 hl.17 235 550
May 135,82 1710 12,600 Ul 06 231 522
June 135.5F 1700 12,000 Who.22 208 300
July 135,48 1695 11,900 140,11 205 320
August W3h.97 1685 11,000 Who.07 203 310
Sepbember W3h.55 1670 10,400 439,90 198 280
October 134,36 1668 10,100 1539.98 200 290
November 134,10 1660 9,700 140,07 203 310
December Ui3l00 1659 9,500+ 100 215 390 <
Inflow ¥ 385 acre feebt from X 750 gal. per minute, d
watershed & Owens Bay. 1209 acre feet.
outflow 3375 acre feet evapo 210 acre feel discharged

Ty g
2HE b g apr 17T
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transpiration. to South Unit, 999 acre
e v 183 cmi bl feet evapow~transpliration.
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LAXE AMDES NATIOHAL WIIDIIFL REFUCE
“Lake Andes, South Dakota

”

‘ Revised
VWATER MABAGEMENT PLAN January, 1955

is to'ILy' .

Lake Andes is a natural prairie lake of about U800 acres. 7The

mmoff from an Sh,BQO acre watershed and one artesian well supply
the water, No permaﬂent»sﬁreams empty inlo the lake, The water
supply 1s entirely dependent upon precipiltation, except for the

artesian well abt Owens Bay.

The lake has alternated between full and dry sinece records have
been kept. In 1878, three years after this area was surveyed; the

lake was dry. It was ab a record high in 1882, It was dry again
in 189N,
Artesian wells were dug in 1898 and about 1900 to supply water for

Indian cattle. : .

The lake was full from 1894 to 1924, In 1921, high water damaged
adjacent farm lands, |

A concrete tube was installed in 193k, a ysar of low water levels,
This tube, Jocated in the southwest end of the lake, provides the

only outlet, It is one and one~fourth miles long.

and 1939, during low and/or dry water conditions.

The lake gradually filled during the 1940's and spllled oub the




overflow in 1951, 4Yhe lake was dry agsin in 1958 and 1959, Tt
refilled in 1961 and 1962, Water flowed out the outlet tube to
the Missouri River from June 16 until November 5, 1962. On April
13, 1963, water again rose to the top of the outlet structﬁre,
elevation }h37.25, m.5.1. Below average precipitation and a high
evapo=transpiration rate reduced levels to below management level

on all units by August, 1964,

There have been at least seven artesian wells drilled around the
lake., The first two, at Rest Haven Resort, flowed for 50 years,
Of the three wells drilled on refuge preperty around Cwens Bay,

only one is still flowing, This well was drilled in 1957.

Lake Andes is an exbremely productive lake for fish and waterfowl
when water supplies are adequate. ‘TFall migration peaks of 1,500,000
ducks and h0,000 Canada geese have been recorded in the Fort Ranw
dall-Lake Andes complex, Wintering populations of up to 185,000
mallards and 12,000 Canada geese move to the open water of Gwens

Bay when the reservoir completely freemes, usually during January

of each year.,

The lake is an imporiant migrational rest stop, abtracting large
flights of waterfowl. During fall migrabion, many red heads, can-

L]

vasbacks, scaup, and ring-neck ducks are altracted,

The objective of Lake Andes Refuge is threefold, The primary ob-
jective is to provide the wintering maliards and Canada geese with

an adequate food supply to susbain them during periocds of severe
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weather; secondly, to provide a migrational rest stop; and thindly,
to provide suitable and adéquate habitat for nesting waterfowl, A

fourth objective is recreation,

Requirements for these cobjectives can be met by production of ade-
quate and appropriate aquatic vegetalion and grain crops, maintain- -
ing open water during the winter, and an adequate depth of water to

susbain the fish population,

There has been much public demand in the past for stable water
levels for recreabional uvuse since the lake has become famous for'
its good Lishing, Artesian wells, diverting water from other drain-
age areas, and pumping from Fort Randall Reserveir have been studied
and rejected. The latest proposal is a Bureau of Reclamation and
Coxps of Engineer irrigation project, An lrrigation district, in-
cluding Charles Mix and Brule Counties, would use the Center Unit as
a reservoir with a portion of the irrigation runoff being diverted

to the North Unit,

Botulism was reported once in 1949 when water levels were at an
average height, Lead poisoning has accounted for 100 to 200 mal-
lards per year in the wintering flock., The excellent shooting ﬁro~
vided over the years has probably lead to a high concentration of

shot on the bottom of the lake, and especially in Owens Bay.

Water Rlghts.

Lake Andes is a meandered lake, The State of South Dakota conveyed

a perpetual easement’ﬁo the Bureau of Biological Survey to tho water
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rmphto 6f Lace Andes in 1939. Hagemente up to two feelt above the

Sections 5 and 6, T96N, ROWW; and BO acres, 18 of which are uplend,

7
%5' e T ’
' fgﬁq -------- 'Hlnh water line; or lh3 jhyfect, were also obbtained from private
75 14 o [
- fﬁ. o ﬂyg' property owexrs of the uHOTCllHO.
é’ e Mﬂ‘;’ ,??-
a
ﬁﬁ%ﬁiﬁ‘ﬁﬂ The Service has complete ownership of approximately 775 acres in
s

in Section 9, T97N, ROLW. The Service also has title Lo 23 acres

of land for the diversion ditch in Seetion 5, T96N, RO65W,.

An emergency splllway and channel were constructed by the Service

on the west end of the North Dike in 196}. Water will start to flow

through the tubes from the North Unit to the Center Unit at 136,26

feet,

There are no parties with prior water rights on Lake Andes,

Water Supply.

L. Precipitation.

e,
s o o

Zﬁ Mmrﬂ?a;mm'?t’ /a‘}";')p’ /:s"‘“’

The total water storage of Lake Andcﬁdls 25,200 acre feet,

mmmm

A NG

Waber storage of Owens Bay i 55l feeb. [

~

’!‘-.F:;‘ is “I-

The contributing watershed is estimated at 8L,800 acres, UThe

1958 Soil Conservation Service reconnaissance survey estimated

the following frequency of runoff:

Frequency of Qccurrence

804 chance (1 in 1,25 years)
50% chance (1 in 2 years)
204 chance (L in 5 years)
10% chance (1 in 10 years)

Runoff

1. 260
3,300
9,600
16,500

acre feet
acre feel
acre fseb
acre foeet

Assuming the lake is dry, a 10 year frequency rain is needed

“
-
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to £ill the lake, The SC8 report states that™there is not
sufficient precipitation and runoff to‘;upport fish in all
three units of the lake. However, reporis indicate that Lake
Andses Suppo?ted‘fish when water was present. These periods

ranged from 16 to L5 yeatrs in.length,

Artesian Wells.

in the past 50 vears, according to the Geological Survey, with

Only one well out of a® lgast seven is now functioning, This
woll was drilled in‘l957 on Qwens Béy at a cost of 30,000,
The casing and screen are of a noncorrosive material, which is
necessary to prevent the casing from corroding through and

collapsing., Immediately after completion, the well flowed at

‘the rate of 1,000 gallons per minute, Ab the end of 196, it

was flowing at approximately 750 gallons per minute, or 1209

acre feet per year.

The artesian head in the Lake Andes area has dropped 68 feet

oy

1y 1980, ' 57

2y

a head of 90 feet still present in 1957. At this rate of de- j;gﬁﬂ
o

cline, artesian wells.in the area should cease to flow in about

.60 years.

However, the rate of flow from the artesian well ab Owens Bay

: _has declined from 1000 g.p.i. to 750 gepemo in the last 7 years,

At this rate, it will cease to flow in 15 years, or approximate-

L

Although the State Water Resources Board may approve the
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replacement of artesian wells, this source of water shovld be

limited to domestic purposes. The cost of the larse number of

wells required, as well as the decrease in an adequate water

supply, prohibits the use of artesian wells to maintain a stable

water supply in the lake,

Additional Drainage,

(a) The diversion ditch west of Lake Andes was constructed to

(b)

(e)

(d)

divert water from Garden Creek to Lake Andes, This ditch
was plugged in 1955 when tort claims resulted from the
flooding of private lands, There is a possibility of re-

placing the plug with a culvert and rebuilding the embanlk-
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ment to prevent flood damage, This ZSGOMacré watershed = o4’

would provide an additional 100 scre feet of water per _

year,

A 2000 acre watershed south of Lake Andes, which is steep
and hilly, could provide 70 acre fect of water per year.
The diversion could be constructed along the old railroad

grade bulld during construction of the Fort Randall Dam,

A third area of 16,000 acres in the Corsica district northe
esst of Lake Andes could be diverted into Andes Creck,
which drains into the North Unit. However, good pothole

habitat for waterfowl would be destroyed,

Pumping water from the Fort Randall Reservoir cannot be

Justified for wildlife and recreational benefits, An
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estimate in 1952 for the cost of pumps and canal was
$L30,000, with an annual maintenance cost of $16,000,

Current costs would be somewhat higher,

(e) The Wagner Irrigation Unit proposal would use the South
and Center Units to hold water for the irrigation of lands
to the east and south of Leke Andes, The South Unit would
be used for recreational purposes., The North Unit would
not be affected by this lrrigation proposal and both the
Center and North Units would be managed for waterfowl.
Excess lrrigation water would be diverted into the North

Unit .

Presently, landowners are on record as opposed to this
Bureau's wildlife development of the Choteau Greek‘area

included in this proposal.,

Considering these five possibilities of obtaining additional

water, precipitation is the only practical source of water at

the present time, The lake naturally fluctuates between high

and low water levels and this may relate to the high fertiiity
and excellent aguatic plant production. A stable water level.
is less desirable for waterfowl production habitat, Manipula-
tlon of water levels is necessary to produce guality waterfowl

habiltat.

D. Obher Management Considerations.

At ‘present, no carp are present in Lake Andes. A fish barrier was




— installed below the outlet tube in 1964, ‘%his should eliminate

the problem of trash fish entering the lake as in the past.

Prosently the State Department of Game, Iish and Parks has a con=
tract in effect for the removal of approximately one million pounds
of buliheads, This should improve fishing in general, as wgll as

improve the aquatic plant production,

A conflict exists between local demand for high water levels for
fishing and boating and minimum levels for desirable waterfowl

production habitat and aguatic food plants.

The past and present practice is to maintain water levels as high
as possible in the North and Soubh Units, as they receive the
greatest aﬁount of runoff. The Center Unit is filled when the
North and/or South Units reach their meximum management levels,
This method decreases evaporation loss from the three separate

units and insures the most water possible through drought perdods.

Owens Bay water levels can be manipulated by a stop log control at
the spillway. The artesian well supplies adequate water to main-

tain degired levels,

The Refuge has acquired additional acreage for farming during recent
vears. Approximately 350 acres of corn and milo are grown for the
wintering flock of mallards and Canada geese to prevent gbarvation
during periods of severe weather and depredations on adjolning farm

lands. The artesian well provides open water during the winter for
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the large concentrations of waterfowls The water area is small, a
total of 280 acres. The value of this area as a wintering and
migrational rest stop far outwelgh its maxiﬁum potential value as
a production area., Therefore, the primory management objectives
of Owens Bay should be as a wintering area, a migrational rest

stop, and a production area, in that order,
With these objectives in mind, it is recommended that:

The water levels fluctuate no more than one foot betwecn

140,12 and 141,12 feet. Following spring runoff, usually
mideMarch, the level should be dropped to 14li0.12 to provide
breeding territories for waterfowl., After the nesting season,
about June 15, the level should be raised to 1hl.12. This
fluctuation will tend to eliminate the heavy emergent growth
along.the shoreline, especially river bulrush which is encourw
aped by low water levels, Water levels lower than 14L0,12 reduce
the amount of open water necessary for the wintering waterfowlk

population,

Water levels higher than 11,12 Ysoften" the county road bed / (

on the east and curtail complete shoreline grazing of Owens

Bay.

[

In 1957 Owens Bay was dry. The pool bobtom was well aerated
and in good condition for pondweed production at that time,

Tn 196} pondweed production was good.
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A complete drawdown will be effected every 10 years, If
aquatic plant production, especially sazo pondweed, begins to
déteriorate, it may be necessary to draw the pool dowm more
frequently. Careful aguatic plant observations and records
will be maintained to detemmine if complete and/or more free

quent drawdowns are required.

Complete drawdowms will be made durdng the months of July and
August., This period should be sufficient to provide bettom

aeration and stimulate plant production,

The pool should then be refilled as quickly as possible to pro-
vide as much water as possible for the fall migrants and

wintering waterfowl.,

Proposed Pool Levels for Owens Bay

Year Mid-March June 15
1965 1ho.d2 : Uhl.22
1966 do do
1967 Drawdown during July and August then refill as
quickly as possible.

1968 il e12 Uhlele
1969 do do.
1970 do do
1971 do do -
1972 do do
1973 do do
197} "~ do do
1975 do do
1976 do do
1977 Drawdown during July and August then refill as

quickly as possible,

Recommendations.




The water management objective at Lake Andes is to hold as much
water as possible to carry it through drought periods, The North

and South Units receive most of the runoff water and will nommally

be filled first. e s Saee
2. 58
5§?Y9§Aé% oot culverts and spmllwgy channel were constricted in /zﬁ ”‘:
itV RTS8 . e ¢ T AR et e (; '[456

196 on the west end of the North Dike, The flow lime of the

i
f
lowest culvert is 436,26, m.s.Llo, ab which point wator w1l flow |

e P Lok boamaronts by i 7 SR R U SR DA A st m

from the North Unit to the Center Unit, This is .09 foot lower

than the crest of the north dike conirol structure of lh36 35,

MaSola

PO

The crest of the south unit control structure is 130,85, m.s.l.

All units are equal at 1437.25, when waber will pass from the oul-

let tube at the soubh end of the South Unit,

__has been eliminated by the _construction of the fish barrier,

R e Lt R L LR R PR

Periodic checks should still be made of the farm ponds in the

wotershed to insure that no undesirable fish enter the lake duiing

- £lood waters.

Tf and when the Wagner Irrigation proposal becomes a reality, this
plan will need extensive revision as modified and/or additional

control structures will be necessary to manipulate water levels and

ﬂg;c o ez

Peter 8. Suich
January 7, 1965 Refuge Manager

provide for periodic drawdowns.
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Thie will answer as best I can, vour lotter of February 10 reraniing she
o g on Lalke Ardes held by this bLurezu.
‘o

it of the carly history of the lalke sanfes srea ey help underatand
:xi.tir sltvation, labe Andes has alvoys hud cnnmAﬂermhle fluotuntion i
" .‘h:'*r)

Loftl ‘the Cirsh rocord of it Loing Cuy was fn 1978 and by 1082, It wan
-*“e %*éhQSD level rocorded. It wac ﬂ*,;aﬁwly low in 182, bizh from
A he 1024, dry in 1936, hirsh in 1945-64 and dry sgaln-in 1959,

ved

Sprarently Lho Lake was low at the time the oripinal survey was rade dn
1570 ae the evidence indicates tonwmwrlhnwm-muﬂvlm*tm
rocorde are confusing as to the exact level. It was firally determincd
that ths meander line should be that elavation of the uoutneaot corner of

Taotdon L, TOON, BOSW, 1433.2%5 tol. < ass st
oo F

wing the varioa 189240 1024, the Ievel of tho Lele emoecded the menncer

rovation and encreached upon privale lands resulting in clains against

2 Covernvent for damages. This resulied in a Congres saional bill {42

“*ﬂt. GO0 and »uprlemontu Actﬂ) vassed in 1022 Vhl o established a

sorransnb high water mark four faet above the nouthenst carver of Section

L (1437.25 wsl) to which the lﬁvo] of Le¥e Ardes could e ralscd ‘-E abova
v lch it could not be malitained., The Act @LND appropriated woney o
spenet an ertificial outlet which was e by the Forest Service in 1634.

e in ths concrete tube at the outuvo toend of thm La“ }i ekl hag &

boroabatlh

fienline of about 143188 and a {lashboard cormrol with & orest of l/“V.a).

The Governs

The first of several artesian wells was drliled by the Covermment in 1850
to provide water for indian cattle. The_Garﬂ.n Creek diversion Was Gole
coruched i 1936 to @dd 2,560 ascres of watershed to the Lake. The iwo
2ip @ites were constructod in 1941 bo concentrate the water in elther end
vre thevs vy veduce bhe evapo~transilrabion lorses. '

4 was alse called uvon to ksep the 1nvml Qf Take Andes upu

Bibs
£
Y

wewp artonrs bo have been sors aasblen ap te the conslliiublonclity ot
let of 1922 as it deprived citinors ol risbte wilkoud due Lroaoosd.

- vt o AP

L emafors, whe Covernwent endeavored o obbaln gazerembs Doy flocding
Surozes on She four-ffoot ares miveen 1;;2.?2 ord 1437.25. Yhls job wou
Lratpeé the Bureau of Blolorical furvey, rredecesSer of this Dmwealy, ond

i o~ v
o v
wos com:iotod on appreximately 95 percent of the shoreline in 1039-40

.
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2% inelinding the rishis to irenCuhs by moars of afc ity innal construetion on
uny or all of the above descrited lands hoyond the poin t and/or aron flooded
by the completed original struciure ....o“
ine South Dakota Dopartment of Gare, tieh and Parks pronted the Undtec

7 i a arag of

, o
“iates a perpetual sassrent {ov sipilor mIrron0s COVOring -
iake Andes within the original muanior 1ine; this easoront is ated 25
ovember, 19239. :

arrenrevents can be nage to wave our Dranch of Fealty yrovide o map ol the
0 ares covered by the easements 1f you desire.
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spiL ARRE A . . , i .
. ~—® The legal status of thesoe ensensn’s ig 4w doubt as no rocord exisba of thelir

[ || having teen recordad, Our bBureau does not list Lake Andes as an ofFicial
Al casement refuge and we operate malhly on the basie of nnt having been

T {xuf
s dlE
auestloned.

fhe Osens Bey Unlb 1ocatod in Sections 5 and 6, TOOK, RO Ls ownod by
the United States,

T can {ind no rocord off eas emants held by other agencies around the saoros-

1Tine of the Lake.
¢

s heen of some help to you. IF QPGitiOmﬂ& problers arlse

- T truet this has
vhat we might bo of help on, plnﬂse facl free bo contact us. I,would “1u0
2ppreclate being Informed of the developments rolative to the Lapner Unit.

‘ _ Yours very truly,

<4 Lynadlen
‘Hawvey Vo Miller
Wildlife I 3¢plohxst

»

zlio nal Director, BQF R

Area Supervisor, i .
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